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[literature] Japan Unexamined Patent Publication Showa 59 - 9 
8452(JP,A) 

[Literature] Japan Unexamined Utility Model Publication Showa 
55-2026(JP,U) 

(58) [Field of Search] ( foternaticnal Class 7,DB name) 
(57) [QainXs)] 

[Claim 1] Builds in positive electrode part material and negativ 
e electrode part material battery can which, As opening one end 
of this battery can is sealed, has cylindrical part where thestep 
of outer perimeter surface was formed seal which, Until there is 
a position of aforementioned open end side in compariscnwith 
this seal and contacts aforementioned step of 
theaforementioned cylindrical part being inserted, with 
electrode terminal cover which reinforcing memberwhich is 
installed and reinforces aforementioned seal and isposition of 
aforementioned open end vicinity and has exposed from 
theafcrementioned battery can in battery which possesses 
respectively, 

As for aforementioned seal when battery internal pressure rose, 
rupture sectionwhich tears having, 

As for aforementioned reinforcing member and aforementioned 
electrode terminal cover when theaforementioned rupture 
section tears, gas escape hole which lets escape 
theaforementioned battery internal pressure respective having, 

As it is plugged, when receiving aforementioned battery internal 
pressure, water repellant componentwhich opens this gas 
escape hole being outer perimeter, you putting between gas 
escape holeof aforementioned reinforcing member with 
aforementioned reinforcing member and theaforementioned 
electrode terminal cover, we are locked, battery which 
designates thatthe internal diameter part of this water repellant 
component has segregated from aforementioned sealand 
aforementioned electrode terminal cover as feature. 

[Claim 2] Builds in positive electrode part material and negativ 
e electrode part material battery can which, As opening one end 
of this battery can is sealed, has cylindrical part where thestep 
of penetrating hole and outer perimeter surface was formed seal 
which, Inside aforementioned penetrating hole of this seal 
pressure insertion being donefrom outside, inside 
aforementioned battery can protruding is done thecollector 
which, Until there is a position of aforementioned open end side 
in cornparisonwith aforementioned seal and contacts 
aforementioned step ofthe aforementioned cylindrical part 
being inserted, with electrode terminal cover which 
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theieinforcing member which is installed and reinforces 
aforementioned seal andis position of aforementioned open end 
vicinity and has exposed from theaforonentioned battery can 
in battery which possesses respectively, 

As for aforementioned seal when battery internal pressure rose, 
rupture sectionwhich tears having, 

As for aforementioned reinforcing member when aforemention 
ed rupture sectiontears, gas escape hole which lets escape 
aforementioned battery internal pressure having, 

As gas escape hole of aforementioned reinforcing member it is p 
lugged, when receivingthe aforementioned battery internal 
pressure, waterproofing ring member which opens this gas 
escape hole way thereis a position of aforementioned open end 
side in comparison with theaforementioned reinforcing 
member , they to be provided, This waterproofing ring member 
is locked as from internal diameter part it is inserted in 
theaforementioned cylindrical part of aforementioned seal, 
sticking to theaforementioned outer perimeter surface of 
aforementioned cylindrical part in aforementionedinternal 
diameter part, battery which designates that outer perimeter of 
this waterproofing ring member hassegregated from 
aforementioned seal and aforementioned electrode terminal 
coveras feature. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards battery 
which possesses construction in order toprevent interior 
electrolyte solution or other leakage. 

[0002] 

[Prior Art] Recently, making high performance of video came 
ra and headphone stereo or other electronic equipment, there 
are eyeapparent ones in miniaturization, also demand for 
capacity increase ofbatterywhich becomes power supply of 
these electronic equipment has strengthened. As battery of 
such application, manganese dry cell is used from until recently, 
hasreached point where alkaline battery which uses potassium 
hydroxide or other alkali electrolyte solution furthermore, 
astrigger capacity is acquired, is used 

[0003] By way, battery is sealing structure generally, there are t 
imes when thebattery internal pressure rises with a some cause. 
When long term storage it does for example alkaline battery, 
zinc in negative electrode corroding, the hydrogen gas occurs, 
there are times when internal pressure rises with thishydrogen 
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gas. This way when internal pressure becomes high, sealing 
structure breakage is done bythis pressure , is a thing which loses 
function, as battery or to theequipment of periphery gives 
damage. 

[0(X)4]feordatopre\mtthiskindoftrung,frcm until recen 
tly,the ainstitution which becomes safety valve in battery is 
provided,before internal pressure rises excessively, what it tries 
to release this isknown. This constitution is explained with 
alkaline battery as example, on basisof Figure 8. 

[0005] This alkaline battery is formed, cylindrical pipe side fee 
e inside metal can body 5 1 of thecyiinder which is covered by 
film 5 la for externally mounted label, being separated bythe 
separator 54 which consists of nonwoven fabric, negative 
electrode 53 of gel whichconsists of positive electrode 52 and 
granular zinc and potassium hydroxide aqueous solution and 
thickener etcwhich consist of manganese dioxide and graphite 
being built in. Furthermore , metal can body 51 positive 
electrode 52 being unified,forrns positive electrode can As for 
metal can body 5 1 , as it possesses opening in bottom inthe 
figure, seal 56 in order to seal this opening, reinforcing member 
57, andthe negative electrode terminal cover 59 being installed 
by this order, it covers this opening theouter perimeter edge of 
negative electrode terminal cover 59 being kept by metal can 
body51 , it isinstalled. penetrating hole 56a is formed by 
center of seal 56, inside this penetrating hole 56a thecollector 
55 of nail shape pressure insertion is done from outside, end 
theprotruding does inside negative electrode 53 and bottom end 
55a contacts inside surface of thenegative electrode terminal 
cover 59. seal 56, is made from resin, or nylcn etc like 
plasticdepending upon rise of battery internal pressure, is a 
rupture section which therupture is done in part of that this 
rupture section operates as thesafety valve. Because of this, 
when internal pressure inside metal can body 51 which isclosed 
airtight by seal 56 rose, this rupture section tears, letsescape 
inside gas to outside through this portion, prevents factthat 
internal pressure becomes high in fault Furthermore , in order 
to let escape this inside gas, therespective gas escape hole 57a, 
and 59a are formed in reinforcing member 57, and negative 
electrode terminal 59 . In addition, 58 is positive electrode 
terminal. 

[0006] 

[Problems to be Solved by the Invention] This way in providing 
rupture section in seal 56 which was madefrorn plastic and 
nylon etc to depend, breakage ofbattery due to rise of internal 
pressure can be preventedin effective but, When battery of this 
kind of construction long term storage is done under 
conditionof high temperature and high humidity, through gas 
escape hole 57a and 59a invades inthe portion where water 
(vapor) which seal 56 thickness is thin relativelyfiom outside it 
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invades battery inside through sealing material itself, there was 
aproblem that is times when as a result battery internal pressure 
becomes high andcauses leaked liquid You consider this 
invention to this kind of problem, under condition of the high 
temperature and high humidity, you designate that battery of 
kind of consfructionwhich is not times when leaked liquid is 
caused at time ofretaining is offered as object. 

[0007] 

[Means to Solve the Problems] Far sake of of above-mentioned 
attaining the objective, As for invention of Claim 1, Builds in 
positive electrode part material and negative electrode part 
rnaterial battery can which, As opening one end of this battery 
can is sealed, has cylindrical part where thestep of outer 
perimeter surface was formed seal which, Until there is a 
position of aforementioned open end side in comparisonwith 
this seal and contacts aforementioned step of 
theaforementioned cylindrical part being inserted, is installed 
and reinforces theaforementioned seal reinforcing member 
which, In battery which possesses with electrode terminal cover 
which is position of theaforementioned open end vicinity and 
has exposed from aforementioned battery canrespectively 
putting, Aforementioned seal to have when battery internal 
pressure rose, tears rupturesection which, As for aforementioned 
reinforcing member and aforementioned electrode terminal 
cover when theaforementioned rupture section tears, gas escape 
hole which lets escape theaforementioned battery internal 
pressure each one to have, As it i s plugged, when receiving 
aforementioned battery internal pressure, water repellant 
componentwhich opens this gas escape hole being outer 
perimeter, being put between gas escape hole ofthe 
aforementioned reinforcing member with aforementioned 
reinforcing member and theaforementioned electrode terminal 
cover, we are locked, it is something which internal di ameter 
partof this water repellant component has segregated from 
aforementioned seal and theaforementioned electrode terminal 
cover. ■ 

[0008] hi addition, As for invention of Claim 2, Builds in posit 
ive electrode part material and negative electrode part material 
battery can which, As opening one aid of this battery can is 
sealed, has cylindrical part where thestep of penetrating hole 
and outer perimeter surface was formed seal which, Inside 
aforementioned penetrating hole of this seal pressure insertion 
being donefrom outside, inside aforementioned battery can 
protruding is dene thecollector which, Until there is a position 
of aforementioned open end side in comparisonwith 
aforementioned seal and contacts aforementioned step ofthe 
aforementioned cylindrical part being inserted, is installed and 
reinforcesthe aforementioned seal reinforcing member which, 
In battery which possesses with electrode terminal cover which 
is position of theaforementioned open end vicinity and has 
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exposed from aforenrationed battery canrespectively putting, 
Aforementioned seal to have when battery internal pressure 
rose, tears rupturesection which, Aforementioned reinforcing 
member to have when aforementioned rupture sectiontears, lets 
escape aforementioned battery internal pressure gas escape hole 
which, As gas escape hole of aforementioned reinforcing 
member it is plugged, when receivingthe aforementioned battery 
internal pressure, waterproofing ring member which opens this 
gas escape hole way thereis a position of aforementioned open 
end side in comparison with theaforementioned reinforcing 
member , they to be provided, This waterproofing ring member 
is locked as from internal diameter part it is inserted in 
theaforementioned cylindrical part of aforementioned seal, 
sticking to theaforementioned outer perimeter surface of 
aforementioned cylindrical part in afcffementionedinternal 
diameter part, it i s something which outer perimeter of this 
waterproofing ring member has segregatedfrom aforementioned 
seal and aforementioned electrode terminal cover. 

[0009] As for internal diameter part of waterproofing ring mem 
ber in Claim 2, diameter is large the collector pressure insertion 
before being done, in comparison with cylindrical part of 
theseal, at same time, in order for diameter to become small the 
collector pressure insertion after being done, in comparison with 
cylindrical part of theseal, it is desirable to decide. With this, 
waterproofing ring member it is possible in cylindrical part of 
seal, toinsert easily from internal diameter part, at same time, 
when collector thepressure insertion is done in cylindrical part, 
diameter of this cylindrical part becoming large, 
thewaterproofing ring member sticking to cylindrical part in 
internal diameter part, it is locked securely. 

[0010] 

[Work or Operations of the Invention] Because water repellant 
component in Claim 1 is plugged, with outer perimeter being 
putbetween with reinforcing member and electrode terminal 
cover, while being locked, gas escape hole ofthe reinforcing ; 
member securely, it can prevent feet that water (vapor) from 
the outside reaches to place of seal. 

[001 1 ] In addition, because waterproofing ring member in dai • 
m 2 is plugged, internal diameter partsucking to outer perimeter 
surface of cylindrical part of seal, while being locked,the gas 
escape hole of reinforcing member securely, it can prevent feet 
that themoisture (vapor) from outside reaches to place of seal. 
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[0012] Therefore, according to water repellant component and 
waterproofing ring member of Claims 1 and 2, therenot to be a 
water penetration to inside battery can even with in case of 
retentionunder high humidity condition, because rise of battery 
internal pressure with this moisture does nothappen, leaked 
liquid from battery interior is gpne. 
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[0013] In addition, battery internal pres sure becoming high wh 
en rupture section of theseal tears, this water repellant 
component or waterproofing ring member beaming state 
which thegas escape hole of reinforcing member plugging is not 
done due to fact that thisinternal pressure joins to water 
repellant component or waterproofing ring member, because 
this gas escape hole is opened,the battery internal pressure is 
released Furthermore, because internal diameter part of water 
repellant component or any of outer perirneterof waterproofing 
ring member has segregated from seal and electrode terminal 
cover, gas escape holebeing opened rapidly by water repellant 
component or waterproofing ring member, battery internal 
pressure is releasedrapidly. 
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[Working Example(s)] You explain below, concerning Working 
Example where based on the drawing this invention is desirable. 
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[0015] Battery which relates to first Working Example is alkali 
ne battery, principal partof this battery is shown in Figure L 
top end is done and is constituted plugging inside metal can 
bodyl of cylinder which possesses opening in bottom aid, 
negative electrode 3 ofthe gel which consists of positive 
electrode 2 and granular zinc and potassium hydroxide aqueous 
solution andthe thickener etc which consist of manganese 
dioxide and graphite being built in. It is separated positive 
electrode 2 and negative electrode 3 by separator 4 which 
consists ofthe nonwoven tabic, metal can body 1 positive 
electrode 2 being unified, forms positive electrode can. As for 
cylindrical pipe outer perimeter surface of metal can body 1, it 
is covered by tube 1 Ofor externally mounted label which 
consists of vinyl chloride which possesses heat shrink, top end 
of metal can body 1 is formed almost in same way asthe 
conventional battery which is shown in Figure 8. 

[0016] As from open end 11 of metal can body 1, shown in Fig 
ure 1, theseal 6 in order to seal opening metal can body 1, 
reinforcing member 7 ofthe disc shape, wateniroonngring 
member 12 of disc shape and negative electrode terminal cover 
9 of disc shape beingjnstalled from inside in order, this open 
end 11 has been covered, bottom aid lb of metal can body 1 is 
caulked from state which isshown with dashed line of downward 
direction right side of Figure 1, with end 6g ofthe seal 6 being 
bent outer perimeter edge of negative electrode terminal cover 
9 through end 6g of seal 6, with this bottom end lbitiskept 
negative electrode tenninal cover 9 has become state which is 
exposed from metal can bodyl. 

[0017] Reinforcing member 7 is installed until it contacts step 6 
c of cylindrical part 6e of theseal 6 from hole which is center 
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being inserted With this, seal 6 is reinforced being kept in 
cylindrical part 6e. In addition, reinforcing member 7, 
waterproofing ring member 12 and negative electrode terminal 
cover 9 insert into circumferential groove 6dwhere these outer 
perimeter edge are formed to inner surface side of outer 
perimeter 6f of seal 6and through outer perimeter 6f of seal 6, 
to be packed, are kept by themeta! can body 1 . 

[001 8] Waterproofing ring member 12 is locked being put betw 
een with reinforcing member 7 and negative electrode terminal 
cover 9, inthe outer perimeter 1 2a securely, internal diameter 
part 12b of waterproofing ring member 12 is inserted in bottom 
6j of cylindrical part 6e of the seal 6 , but it is large to fully in 
comparison with diameter ofthe bottom 6j of cylindrical part 
6e. And, waterproofing ring member 12 is installed in order to 
cover gas escape hole 7a of reinforcing member Tcompletely. 

[0019] Iq addition, because seal 6 is insulating property, insulali 
ng it is done the negative electrode terminal cover 9 and metal 
can body 1 in electrical, negative electrode terminal cover 9 
has become state which is exposed from metal can body 1 in 
open end 11. Furthermore , reinforcing member 7 is made 
from material (for example iron) whichpossesses quite high 
strength in comparison with seal 6 . 

[0020] Extending to top and bottom in cylindrical part 6e, pen 
etrating hole 6b is formed in seal 6 ,into this penetrating hole 
6b collector 5 of nail shape of brass is inserted fromthe outside. 
Because here, with having gap with collector 5 and penetrating 
hole 6b, asforairtightness with seal 6 insufficient, this insertion 
is thepressure insertion which provides clamping of certain 
extent Vis-a-vis this pressure insertion, in order coiforrnity of 
collector 5 to improve, theseal 6 is made from nylon etc like 
nylon 66. With this, in addition, as for outer perimeter 6f of 
seal 6 sticking to theinner perimeter surface of metal can body 
1 well, air tightness becomes good, bottom end 5a of collector 
5 contacts inside surface of negative electrode terminal cover 9, 
makes theelectrical connection secure by welding this 
contacting part from outside surface of cover 9. 

[002 1 ] Rupture section 6a which operates part of that as safety 
valveis formed with upper end portion and thick part 6h of 
upper part 6k of cylindrical part 6e inthe seal 6 . cylindrical 
part 6e and thick part 6h it is a hardness in comparison with 
rupturesection 6a and it is difficult to deform for sake of, When 
internal pressure inside metal can body 1 which is closed airtight 
bythe seal 6 rose, as shown in Figure 2, this rupture section 
6abecoming deformed on space 13 side with reinforcing member 
7 and seal 6, ittears, it lets escape inside gas to outside through 
this portion, itprevents fact that battery internal pressure 
becomes high in fault Furthermore , in order to make tear of 
rupture section6a with rise of battery internal pressure more 
secure as shown with dashed lineof Figure 2, it is possible to 
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rupture section 6a to provide thegroove 6i. This groove 6i to 
continuous or discontinuous may provide around top endof 
cylindrical part 6e. 

[0022] la order to let escape this inside gas to outside of battery 
can 1, gas escape hole 7a,9ais formed to reinforcing member 7 
and negative electrode terminal cover 9 , respectively, gas 
escape hole 7a of reinforcing member 7 is done, in order to be 
covered with waterproofing ring member 1 2,the plugging. And, 
rupture section 6a of seal 6 above-mentioned waytears being, 
kind of when, internal pressure which tears this rupture 
section6a waterproofing ring member 12 is received througji gas 
escape hole 7a of reinforcing member 7. When it does, as for 
waterproofing ring member 12 as shown in Figure 2, as it 
issupported with outer perimeter 12a, gap 20 being formed by 
being pushed downin downward direction in figure, with internal 
diameter part 12b as tip gas escape hole 7a isopened. And, 
battery internal pressure is opened gap 20 with gas escape hole 
7a, reinforcing member 7 and theinternal diameter part 12b of 
waterproofing ring member 12, through gas escape hole 9a 

[0023] However, because as for this waterproofing ring member 
12 usually, we to have been pluggedcompletely, as for this 
plugging, waterproofing ring member 12 being outer perimeter 
12 a, being putbetween with reinforcing member 7 and negative 
electrode tenrdnal cover 9, it is locked gas escape hole 7a 
securelyit has become assured ones. Because of this, vapor etc 
from outside, there are not timeswhen it invades inside in 
comparison with reinforcing rrember 7 there are notaries 
when it reaches to space 13 of seal 6. Therefore, retaining this 
battery under condition ofhigh temperature and the high 
humidity, there are not times when vapor invades inside of 
themetal can body 1 through seal 16, occurrence of leaked 
liquid isprevented. Furthermore , waterproofing ring member 
12 may be made nylon, polyethylene , the polypropylene , 
vinyl chloride , polyethylene terephthalate and 
rx>lytetrafluoroethyiene (Teflon) etc and from metal likethe 
aluminum foil. 

[0024] In order to verily effect of waterproofing ring member 
12 of first Working Example, alkaline battery (This battery is 
done for convenience "A" with. )which is shown in Figure 1 
was produced In this case, as for outer diameter of negative 
electrode terminal cover 9 as for height it was a2 . 0 mm with 1 1 . 
0 mm In addition, internal diameter of circumferential groove 
6d which is flange portion of seal 6was 9.0 mm, outer diameter 
of waterproofing ring member 12 was 10.5 mm. 

[0025] Next, other than thing which designates height of negat 
ive electrode terminal cover 9 asthe 1 .7 mm as Comparative 
Example, alkaline battery B which is similar to battery A 
wasproduced In addition, other than thing which does not 
provide waterproofing ring member 12 mealkaline battery C 
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which is similar to battery A was produced 

[0026] Battery A, B of above-mentioned 3 kinds, C was produc 
ed at atime respective 200, these battery, between constant 
temperature tank 50 day of me te^ °C and 

humidity 90 %RH (relative humidity) were retained among 
them weight of each battery was measured in front and back of 
thisretention, quantity of battery where 0.2 g or more weight 
increases wasinspected. As a result, with battery A(this working 
example) there were not any where 0 . 2 g or more 
wdghtincreases, completely, with battery B(Cbmparative 
Example) with 6 and battery C itwas a 6 2. 

[0027] Consequently, above-mentioned each battery A, B , C fu 
rthermorethe between (With total 100 day ) of constant 
temperature tank 5 0 day of identical condition was retained 
amongthem After this retaining, electrolyte solution or other 
contents when quantity of battery which theleaked liquid is done 
was inspected, it was completely same as resultof battery where 
above-mentioned weight increases. And, it was same as battery 
where weight increases and thebattery which leaked liquid is 
done As for this, moisture invading battery interior, as for 
battery where theweight increases, battery internal pressure 
becoming high, depending upon moisture hasshown feet that 
leaked liquid it is easy to do. Vis-a-vis this, because battery A 
due to this working example has provided the waterproofing 
ring member 1 2, it understands that it is superior in prevention 
of water penetration effect to insidethe battery. 

[0028] Furthermore, you explain concerning leaked liquid occur 
ring somewhat inthe above-mentioned battery B, with Figure 3 . 
height of negative electrode terminal cover 9 of battery B is 1. 
7 mm, 0.3 mm it isshort in comparison with battery A, in 
addition, as for length ofthe battery entirety as from fact that 
it is same, shown in Figure 3, asfor waterproofing ring member 
1 2 in battery B, with reinforcing member 7 and negative 
electrode terminal cover 9 scissorswithout being locked, of gas 
escape hole 7a of reinforcing member 7 completely can 
bethought thing which plugging is not done in fully in theouter 
perimeter 12a As a result, it is presumed that water from it has 
been likely toinvade through gas escape hole 7a and 9a. 

[0029] In addition, in order to verify effect as safety valve of ru 
pturesection 6a of seal 6, alkaline battery A, B of 3 kinds 
which is similar todescription above, respective 10 it made at a 
time Qthese with current of respective 2 A charged in attempt 
As a result, rupture section 6a tearing in all of battery A, B and 
C, role as safety valve was carried out, inside generated gas 
andthe electrolyte solution were released safely in outside each 
gas escape hole 7a, through the9a, 

[0030] Furthermore, alkaline battery A, B of above-mentioned 
3 kinds, respective20 to make at a time C, after to do constant 
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resistance discharge of 10 ohmfirst, remaining each 10 20 day 
retaining respectivelO with 60 °C, constant resistance 
discharge of 10 ohm was done, edacity storage rate after 
retaining was sou gjht mean value of discharge capacity of 
thebattery which discharged after this and after retaining 20 day, 
byremoval doing with mean value of discharge capacity of 
battery whichdischarged in retention none. As a result, as for 
capacity storage rate of battery A due to this working example 
as the waterproofing ring member 12 shows in Figure 3 vis-a-vis 
being a 9 7 %, capacity storage rate of thebattery C of 
Comparative Example which is thought that scissors it is not 
lockedin fully, was 96 %, capacity storage rate of battery C of 
Comparative Example whichdoes not provide waterproofing 
ringmember 12 was 93 % 

[0031] like above, in order in gas escape hole 7a of reinforcin 
g member 7, to close this, itprovides waterproofing ring member 
1 2, this waterproofing ring member 12 by fact that with outer 
perimeter 12a thescissors it lodes securely with reinforcing 
member 7 and negative electrode terminal cover 9, 
wimoutimpairing safety, alkaline battery which it can improve 
leak resistance underthe high temperature and high humidity, 
at same time, even in capacity storage property issuperior 
could be acquired 

[0032] Next, referring to Figure 4 to Figure 7 concerning secon 
d Working Example due to this invention,you explain. 
Furthermore , battery which is shown in these figures isthe 
alkaline battery which is almost similar to first Working 
Example alkaline battery, attaching samenumber, to same 
portion as battery which is shown in theabove-mentioned 
Figure 1 it abbreviates explanation of portion 

[0033] Waterproofing ring member 15 in this second Working 
Example, as shown in Figure 4, is something which islocked due 
to fact that internal diameter part 15b sticks to bottom 6j of 
cylindrical part 6eof seal 6. 

[0034] (deeming assembly of seal 6, reinforcing member 7, 
waterproofing ring member 12 and thecollector 5 you explain 
with Figure 5 and Figure 6 . As shown in Figure5, bottom 6j of 
cylindrical part 6e of seal 6 through thestep 6c, is formed small 
in comparison with diameter of upper part 6kwhich is 
connected In bottom 6j of this cylindrical part 6e reinforcing 
member 7 is inserted from that hole. Next, waterproofing ring 
member 1 5 which possesses somewhat large internal diameter 
part 1 5b in comparisonwith outer diameter do of bottom 6j of 
cylindrical part 6e is inserted in bottom 6j ofthe cylindrical part 
6e. This time, waterproofing ring member 15 is plugged gas 
escape hole 7a of reinforcing member 7 completely. 
Therefore, after completing, in battery, as for moisture (vapor), 
there arenot times when it invades inside in comparison with 
reinforcing member 7 thereare not times when it reaches to 
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space 13 of seal 6. 

[0035] As next, shown in Figure 6, collector 5 is inserted into 
penetrating hole 6b ofthe seal 6. This insertion for closing 
airtight inside metal can body 1 due tothe seal 6, is pressure 
insertion which has clamping. Therefore, collector 5 by 
pressure insertion doing in penetrating hole 6b, outer diameter 
dl of thebottom 6j of cylindrical part 6e becomes large 
somewhat, contacting internal diameter part 15b of 
thewaterproofing ring member 15, sticks outer perimeter 
surface of this bottom 6j. This way, waterproofing ring 
member 15 iskx&edstiddngtoout 
bottom 6j ofthe cylindrical part 6e. Furthermore , outer 
diameter of waterproofing ring member 6 is somewhat small 
^comparison with reinforcing member 7 . 

[0036] Referring to Figure 7 like above in battery of secondWo 
rking Example,c»nreming when battery internal pressure rose, 
you explain, battery internal pressure rising, when rupture 
section 6a as safety valve in theseal 6 tears, this battery internal 
pressure joins to waterproofing ring member 15 through gas 
escape hole 7a of thereniforcirig member 7. Because as for 
waterproofing ring member 1 5 as it is locked in internal 
diameter part 15b with outer perimeter 1 5athe somewhat gap 
21 is formed to can of negative electrode terminal cover 9, with 
outer perimeter 1 5apushing waterproofing ring member 15 in 
downward direction in figure and being lowered,becorning state 
which plugging it does not do gas escape hole 7a battery 
internal pressureis released. 

[0037] As above explained, because waterproofing ring member 
1 5 is formed in order to be lockedwith internal diameter part 
15b„ can do kind of gap 21 where battery construction of this 
working examplethe scissors cannot lock waterproofing ring 
member 15 with outer perimeter in battery construction ofthe 
first Working Example and shows in Figure 7 it is kind of when, 
using for (Is explained with Figure 3 in for example first 
Working Example when of battery B of theCompararive 
Example which),they are preferred ones. 

[0038] In order to verify effect of waterproofing ring member 
15 in second Working Example, alkaline battery (This battery 
is done for convenience "D" with. )which is shown in Figure 4 
was produced In this case, as for height of negative electrode 
terminal cover 9 it made almost same asthe battery B in first 
Working Example. In addition, as for outer diameter do of 
bottom 6j of cylindrical part 6e of seal 6the 2.3 mm and 
collector 5 pressure insertion after doing as for outer diameter 
dl ofthebottom6j it was a 2.8 mm in penetrating hole 6b. As 
for waterproofing ring member 15, as for thickness as for 
diameter of 0.1 mm andthe internal diameter part 15b as for 2. 
6mm and outer diameter it made 10mm with the 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.13 



JP 030772 15B9 Machine Translation 



[0039] ttMmtLx* tt*y>y«*ta>« 

*U*»E*ff«Lfc. tt*«J>y«*ri 5*19: 



[0 0 4 0] ±32fcO>3aS(Dl^D % F. E^fWh 
2 0 0»fOft«U mif7)^)Sfiffil(7)ii^i:l5]fllCO^# 
•CSOHlHfiWLr. 0. 2ffJ^B»<tt2nUhS% 

fcwaosteflKfco tools*, o . 2 g m±sa6<« 

E (JttKfl) TJI*8<@> «»FT?!*6 2«T!fcofc. * 

it* a«LfcB»©»i*. iiwiinifeiiifcnc-e 



[004 1] **r#l»«M=«A. LTSStfigfoJ Lfc 



[0042] ftfe, ±sea>BaEi=6t^raa*^ : F« 

*'J>yWl 5 (DISSS 1 5 b<D&(*4mmT?fcy, 
•>-iUSM5t6(DRlffiSil6 eO>T8P6 j ©ftttyti**^ 



[0 0 4 3] *fc, *>-JHWT6(DBB«»6aa>S±# 

iu*y«*D % e, F**ti**ii oarotpy, cti 

#iLTO>ttW£SlfcU fc«*SEI*&# 
Xt£§^7a, 9aSlLT»»l:$±l:»»*tlfe. 



polyethylene terephthalate resin make. Other things were same 
as battery A of first Working Example. 

[0039] Next, other than thing which designates diameter of inte 
mal diameter partof waterproofing ring member as 4 mm as 
Comparative Example, alkaline battery E which is similar tothe 
battery D was produced. In addition, other than thing which 
does not provide waterproofing ring member 15 thebatteryF 
which is similar to battery D was produced 

[0040] Battery D of above-mentioned 3 kinds, respective 200 i 
tproduced at a time F and E, 50 day retairiingwimthe condition 
which is similar to case of first Working Example, it inspected 
thequantity of battery where 02 g or more weight increases, 
furthermore 50 dayretained with identical condition and it 
inspected quantity of battery whichthe leaked liquid is done. As 
a result, with battery D(this working example) there were not 
any where 0.2 g or more wdghtincreases, completely, with 
battery E(Comparative Example) 8, with batteryFitwasa62. 
In addition, quantity of battery which leaked liquid is done was 
thesame as battery where weight increases, as for battery 
wherethe weight increases all leaked liquid was to happen. 

[ 0 04 1 ] Moisture invading battery interior, as for battery where 
wdghtincreases, battery internal pressure becoming high 
depending upon moisture, becausethe battery D due to this 
working example vis-a-vis leaked liquid it is easy doing, 
hasprovided waterproofing ring member 1 5, it understands that 
it is superior in prevention of water penetration effectto inside 
battery. 

[0042] Furthermore, you explain concerning leaked liquid occur 
ring somewhat inthe above-mentioned battery E. Diameter of 
internal diameter part 15b of waterproofing ring member 15 in 
battery E is 4 mm, it islarge in cornparison with diameter of 
bottom 6j of cylindrical part 6e of the seal 6. In addition, 
waterproofing ring member 15 is thought that with can of 
reinforcing member 7 andthe negative electrode terminal cover 
9 scissors it is not locked in fully, in outer perimeter 15a 
Therefore, in same way as case where it shows in Figure 3 
thewaterproofing ring member 1 5 completely can think of gas 
escape hole 7a of reinforcing member 7 thing whichthe plugging 
is not done. 

[0043] In addition, in order to verify effect as safety valve of ru 
pturesection 6a of seal 6, alkaline battery D of 3 kinds which is 
similar todescription above, respective 1 0 it made at a time 
Eand F, these with current of respective 2A charged inattempt. 
As a result, rupture section 6a tearing in all of the battery D, E 
and F, role as safety valve was carriedout, inside generated gas 
and electrolyte solution were released safely in outside eachgas 
escape hole 7a, through 9a. 
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[0044] Furthermore, alkaline battery D of abovennentioned 3 k 
inds, respective20 to make at a time Eand F, after to do 
constant resistance dischargeof 10 ohm first, remaining each 10 
20 day retaining therespective 10 with 60 °C, constant 
resistance discharge of 1 0 ohm was done, capacity storage rate 
after retaining was sought mean value of discharge capacity of 
thebattery which discharged after this and after retaining 20 day, 
byremoval doing with mean value of discharge capacity of 
battery whichdischarged in retention none. As a result, capacity 
storage rate of battery D due to this working example was 96 %, 
the capacity storage rate ofbatteryE of Comparative Example 
was 9 6 %, capacity storage rate of thebattery F of Comparative 
Example which does not provide wateraroofing ring member 
15 was 93%. 

[0045] Like above, in order in gas escape hole 7a of reinforcin 
g member 7, to close this, itprovides waterproofing ring member 
15, sticking to outer perimeter surface of bottom 6j of 
cylindrical part 6e ofthe seal 6 this waterproofing ring member 
1 5 in internal diameter part 15b, by fact that it locks, 
withoutinpairing safety, it could acquire alkaline battery which 
it can improvethe leak resistance under high temperature and 
high humidity, at same time, even in the capacity storage 
property is superior. 

[0046] 

[Effects of the Invention] According to battery of invention of 
Claim 1 and Claim 2, above-mentioned way because water 
repellant component or waterproofing ring member is provided, 
themoisture (vapor) reaching to seal in under high humidity 
condition is prevented securely. Therefore, battery where or 
there is not a water penetration to inside battery canwith in case 
of retention under high humidity condition, can hold down 
leaked liqiridfrom inside, without impairing safety, it can 
improve leak resistanceunder high temperature and high 
humidity, at same time, in capacity storage property issuperior 
can be acquired 



[HBaffi«&Kn] 



[02] Hil^-*-«a«=fc^rS±#A<ftKiLfctt» 



[03] %a o>m&miz&zitsm<Dnm<D& ! &iifi+ 



[Brief Explanation of the Drawing(s)] 

[Figure 1 ] It is a longitudinal cross-sectional view which shows p 
rincipal part of alkaline battery of first Working Exampledue to 
this invention. 

[Figure 2] ft is a longitudinal cross-sectional view of principal pa 
rt which shows state where thesafety valve operated in battery 
which is shown in Figure 1. 

[Figure 3] It is a longitudinal cross-sectional view which shows p 
rincipal part of battery of Comparative Examplewhidi relates 
to first Working Example. 
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[Figure 4] It is a longitudinal cross-sectional view which shows p 
rincipal part of alkaline battery of second Working Exampledue 
to this invention. 

[Figure 5] It is a longitudinal cross-sectional view which shows as 
sembly order of principal part ofthe battery which is shown in 
Figure 4. 

[Figure 6] It is a longitudinal cross-sectional view which shows as 
sembly order of principal part ofthe battery which is shown in 
Figure 4. 

[Figure 7] It is a longitudinal cross-sectional view of principal pa 
rt which shows state where thesafety valve operated in battery 
which is shown in Figure 4. 

[Figure 8] It is a longitudinal cross-sectional view which shows c 
onventional alkaline battery. 

[Explanation of Reference Signs in Drawings] 

I metal can body (battery can) 
positive electrode ( positive electrode part material) 
negative electrode ( negative electrode part material) 
collector 
seal 

6a rupture section 
6e cylindrical part 
7 reinforcing member 

9 negative electrode terminal cover (electrode terminal cov 
er) 

7a,9a gas escape hole 

II open end 

12 waterproofing ring member (water repellant component) 
12a outer perimeter 

15 waterproofing ring member (water repellant component) 
15b internal diameter part 
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[Figure 4] 
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[Figure 8] 
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